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(54) PREPREG AND LAMINATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a prepreg which | 
can give an electrical laminate excellent in dielectric 
characteristics and heat resistance by impregnating a 
substrate with a resin compsn. contg. a specific epoxy 
resin, a specific epoxy resin hardener, a specific styrene £; 
compd., and a specific solvent. 
SOLUTION: This prepreg is obtd. by impregnating a 
substrate with a resin compsn. contg. as the essential 
components at least one epoxy resin contg. at least one ^ 
brominated epoxy resin, a copolymer essentially formed % 
from styrene and maleic anhydride as an epoxy resin 
hardener, a styrene compd. comprising a low (substd.) 
styrene polymer and/or a styrene-added phenol [e.g. a 
compd. of formula I (wherein R1 is H or a 1-5C satd. 

aliph. hydrocarbon group; R2 is a halogen or a 1-8C aliph. or arom. hydrocarbon group; m is 
0-3; and n is 3-10) or formula II (wherein n is 1-3)], and a solvent for all the above-described 
ingredienets and having a b.p. of 100°C or higher. 
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BASIC -ABSTRACT: 

The prepreg is prepd. by impregnating a base sheet with an epoxy resin 
compsn. comprising as essential components, (I) epoxy resin consisting of at 
least 1 epoxy resin having more than 2 epoxy gps . in mol . , where at least 1 
among them is brominated epoxy resin ; (II) curing agent for epoxy resin, 
which is a copolymer prepd. from styrene and maleic anhydride as essential 
component; (III) styrene- type cpd. consisting of low mol. wt . polymer of 
styrene or substd. styrene and/or styrene- addn . -type phenols; and (IV) 
solvent dissolving these components (I) -(III). 

Also claimed is a laminated board prepd. by laminating the prepeg and the 
moulding. 

USE - The laminated board is used for electric insulating material. 

ADVANTAGE - The laminated board has low dielectric constant, low dielectric 
loss tangent and high resistance against heat . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows worc j w hi c h can no t be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is excellent in dielectric characteristics, such as a dielectric 
constant and a dielectric dissipation factor, and relates to the prepreg and the laminate for electrical 
insulation materials with which thermal resistance and flammability -proof consist of a good resin 
constituent. Its impregnating ability to a base material is good, a dielectric constant and its dielectric 
dissipation factor are low, and since the resin constituent used by this invention has thermal resistance, 
chemical resistance, and flammability-proof, it is suitable for the use to an electric laminate application. 
The laminate using this resin constituent has outstanding dielectric characteristics, and can attain the 
thinning of a layer insulation layer and lightweight-izing in a wide range multilayer board ingredient 
from minute-izing of the pattern accompanying the high density assembly of electronic parts and 
improvement in the speed of signal propagation velocity, and low loss-ization of a RF signal being 
attained. 

[0002] Moreover, since thermal resistance was high, the substrate itself called the surface mount which 
is becoming the mainstream in recent years was able to maintain the reinforcement of an ingredient and 
it reduced expansion and the amount of contraction in the production process exposed to high 
temperature conditions, the production process of the laminate for electrical and electric equipment 
should be stabilized more. 
[0003] 

[Description of the Prior Art] Small-and-light-izing and advanced features of electronic equipment 
which are represented by the computer have been progressing with development of an information 
society. Also in the printed wired board field, while being in the same inclination and making a strong 
demand to the Kota stratification, thin-shape-izing, and a miniaturization, demands, such as an 
increment in a wiring consistency, improvement in the speed of processing speed, and low transmission 
loss of a RF, are imposed on a substrate ingredient and its manufacturing technology. 
[0004] In a computer operation, since attenuation of that signal propagation velocity is in inverse 
proportion to the square root of the dielectric constant of an ingredient and a transmission signal is 
proportional to a dielectric dissipation factor, with the substrate ingredient handling the object for a 
high-speed operation, or a RF signal, it is necessary to hold down these values low as much as possible. 
Although it considers as the attempt which controls a dielectric constant low and various examination 
has been performed from the presentation of base resin, modification of a frame, and the field of a base 
material, still sufficient value is not acquired. 

[0005] The laminate using the epoxy resin as a printed-circuit board of an electronic equipment 
application has been used widely until now. However, the present condition is that a low dielectric 
constant, the reduction in a dielectric dissipation factor, and its heat-resistant improvement are 
demanded strongly, and examination has been variously made from the field of a resin presentation, a 
base material, etc. with the densification of pattern wiring accompanying increase of the packaging 
density in electronic equipment in recent years, the shift to a surface mount method and improvement in 
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the speed of signal propagation velocity, and RF-izing of the signal to deal with. 
[0006] The copolymerization object which used styrene and a maleic anhydride as the indispensable 
component in the radical copolymerization object is used in many fields from the solubility to the height 
and the various organic solvents of the description of itself, i.e., thermal stability, melt viscosity, and the 
melting point. The resin constituent for laminates (JP,2-127415,A) which consists of the flexible printed 
circuit board (JP,49- 109476, A ) by the coating constituent (JP,47-8087,A ) which kneaded the epoxy 
resin and the above-mentioned copolymerization object, and was already ground as a well-known 
typical example, the flexible epoxy resin, the above-mentioned copolymerization object, etc., an epoxy 
resin, the above-mentioned copolymerization object, resin that has a polymerization nature partial 
saturation radical, a polymerization nature vinyl monomer, etc. is mentioned. JP,47-8087,A It is partially 
hardened and ground as a constituent for coatings, and is JP,49- 109476, A. A reactant epoxy diluent and 
an acrylonitrile-butadiene copolymer are indispensable because of flexible grant, JP,2-127415,A is 
inapplicable to the dry -process process which does not contain any solvents other than a polymerization 
nature vinyl monomer and which is the so-called object for wet method processes, and uses the organic 
solvent usually used, and the application range is limited. 

[0007] Polystyrene system resin has the outstanding property belonging to the category with lowest 
dielectric constant and dielectric dissipation factor also in thermoplastics, although the blend of the 
polystyrene system resin to an epoxy resin is well-known, when the usual high molecular-weight object 
is blended to an epoxy resin, polystyrene system resin is enough to reduce dielectric characteristics - if 
amount combination is carried out, the increment in viscosity of a varnish will be remarkable and the 
coating nature to a base material will worsen. Moreover, there is a problem that adhesive strength with 
the metallic foil to which fire-resistant maintenance becomes difficult is insufficient etc., and there is no 
example put in practical use by the laminate application for electric insulation. 
[0008] 

[Problem(s) to be Solved by the Invention] Although many of old epoxy resin laminated sheets are 
manufactured by carrying out laminating hot forming of the sinking-in base material to which semi- 
hardening of the epoxy resin was carried out mainly with the amine system, the phenol system, or the 
acid-anhydride system curing agen t, the present condition is that sufficient characteristic value is not 
acquired to the demand of the strong reduction in dielectric characteristics in recent years, and severe- 
izing of a production process like a surface mount. Moreover, although the laminate using polyimide 
resin, polyphenylene ether resin, polytetrafluoroethylene resin, etc. is shown from fields, such as 
dielectric characteristics and thermal resistance, it has the problem that that a price is expensive, a 
moldability, and workability are comparatively difficult , and is in the condition which cannot be widely 
developed on a noncommercial way. From these, it is comparatively cheap, and furthermore it seems 
that it can apply to the densification and the surface mount of electronic parts, it excels in dielectric 
characteristics and a heat-resistant high laminate is desired. 
[0009] 

[Means for Solving the Problem] this invention person etc. uses the copolymerization object which 
consists of specific styrene and a specific maleic anhydride as an indispensable curing agent of a specific 
epoxy resin , as a result of examining many things. Add a specific styrene system compound and the 
impregnating ability and coating nature to a base material have a good epoxy resin constituent using a 
specific solvent. It was applicable to the electric laminate application enough, and a dielectric constant 
and a dielectric dissipation factor are low, and it is high thermal resistance, and the laminate using this 
resin constituent finds out obtaining the laminate in which fire-resistant grant is possible, and came to 
complete this invention. 

[0010] Namely, this inventions are one sort which has two or more epoxy groups in 1 molecule, or two 
sorts or more of epoxy resins, among those, e poxy resin (I) with which at least one sort is bromine-ized 
The epoxy resin curing agent which is the copolymer which becomes considering styrene and a maleic^ 
anhydride as an indispensable component (II), The styrene system compound (IE) which consists of a 
low-grade polymer of styrene or permutation styrene, and/or styrene addition mold phenols, And the 
boiling point This resin 100 degrees C or more (I) This curing agent (II) and this styrene system 
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compound (HI) It is the laminate which used this prepreg for the prepreg list which comes to sink into a 
base material in the epoxy resin constituent which becomes considering a solvent (IV) as an 
indispensable component 

[001 1] It sets in the desirable mode of this invention, and is this resin (I). Average weight per epoxy 
equivalent 25% of the weight or more 500 or less and average hydroxyl-group concentration It is below 
1x10-3 mol/g, [ inner average bromine content ] The percentage of styrene and a maleic anhydride 9:1- 
5:5, [ this curing agent (II) ] Acid number 100 - 600 mg KOH/g, number average molecular weight It is 
the copolymer which has at least one acid-anhydride radical in 1,000-3,000, and 1 molecule, This 
styrene system compound (IE) Bottom type (1) And/or, bottom type (2) It is the shown structure. 



(For Rl, in a formula (1), hydrogen or the saturated-aliphatic-hydrocarbon radical of carbon numbers 1- 
5, and R2 are [ the integer of 0-3 and n of the aliphatic series of a halogen or carbon numbers 1-8 or an 
aromatic hydrocarbon radical- and m ] the integers of 3-10.) Formula (2) Setting, n is the integer of 1-3. 
[0013] Moreover, it sets to this invention and is this resin (I). The acid-anhydride radical weight of A 
and this curing agent (II) for the total amount of epoxy groups B, This styrene system compound (HI) 
When the amount of an inner phenolic hydroxyl group is set to C, it is A:(B+C) =1: (0.3-1.5), This 
styrene system compound (III) Loadings are the prepreg characterized by being 5-30 weight section to 
the AUW of this resin (I) and this curing agent (II), and are the laminate for a low dielectric constant, a 
low dielectric dissipation factor, and high thermal-resistance electrical insulation materials which comes 
to use such prepregs. 

[0014] Epoxy resin of this invention (I) It is one sort which has two or more epoxy groups in 1 molecule 
given in a claim, or two sorts or more of epoxy resins, and the average bromine content in [ all ] an 
epoxy resin is 25 % of the weight or more and average weight per epoxy equivalent. It is 500 or less and 
average hydroxyl-group concentration It is below 1x10-3 mol/g. If it corresponds to this epoxy resin, it 
is possible one sort or to use not the thing limited especially but a bromine-ized epoxy resin 
independent, other bromine-ized epoxy resins, or two or more sorts of non-bromine-ized epoxy resins, 
mixing suitably. 

[0015] As a typical example of a bromine-ized epoxy resin, a bromine-ized bisphenol A system epoxy 
resin, a bromine-ized phenol novolak system epoxy resin, a poly functional epoxy resin, the reactant of 
tetra-bromine bisphenol A, etc. are mentioned. As a non-bromine-ized epoxy resin, the bisphenol A 
system, a bisphenol F system, a biphenyl system, a novolak system, a polyfunction^ phenol system, a 
naphthalene system, a glycidyl amine system, a glycidyl ester system, alicyclic, an alcoholic system, etc. 
are mentioned. 

[0016] Average weight per epoxy equivalent When 500 or more epoxy resins are used, since it becomes 
poor [ the impregnating ability to a fiber base material ], the appearance of prepreg falls remarkably. 
Moreover, if the average bromine content in [ all ] an epoxy resin becomes 25 or less % of the weight, 
fire-resistant maintenance with the whole resin constituent will become difficult. 
[0017] There are some epoxy resins which have the hydroxyl group of the 2nd class in a molecule. Since 
the dielectric constant and dielectric dissipation factor of a resin constituent will become larger than a 
desired value if there are many roughly polarized functional groups like a hydroxyl group, the average 
hydroxyl-group concentration in [ all ] an epoxy resin It is necessary to be below 1x10-3 mol/g. 
[0018] the copolymerization resin with which the epoxy resin curing agent (II) of this invention is 
obtained considering styrene and a maleic anhydride as an indispensable component - it is - mole ratio 
of styrene and a maleic anhydride 9: 1-5:5, and the acid number 100 - 600 mg KOH/g and number 
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average molecular weight 1,000-3,000 it is - mole ratio [ as opposed to / use as the main curing agents 
the copolymer which has at least one acid-anhydride radical in 1 molecule, and / an epoxy group ] of an 
acid-anhydride radical 0.3-1.5 It is the range. 

[0019] as the concrete example of representation - Elf Atochem make SMA1000A (melting point 160 
degrees C, glass transition temperature 54 degrees C, acid-number 480 mg KOH/g) and SMA2000A 
(melting point 150 degrees C, glass transition temperature 124 degrees C, acid-number 335 mg KOH/g) 
- and - SMA3000A (melting point 123 degrees C, glass transition temperature 125 degrees C, acid- 
number 285 mg KOH/g) etc. is mentioned. 

[0020] The mole ratio of an acid-anhydride radical to an epoxy group js 0.3^ In the following , dielectric 
characteristics have little improvement and the invention effectiveness disappears to them. A mole ratio 
If 1.5 is exceeded , since an unreacted radical remains in a resin constituent, problems, such as poor 
impregnating ability to a fiber base material and a damp-proof fall, will be presented. Moreover, number 
average molecular weight Since the crosslinking density of hardening resin falls less than by 1,000, the 
heat-resistant improvement effectiveness is not acquired, but it is 3,000. If it exceeds, the viscosity of a 
varnish will rise and the impregnating ability to a base material will fall. 

[0021] Moreover, in the range which does not spoil an expected property for the curing agents (an acid 
anhydride, a phenolic compound, amine compound, etc.) of a well-known epoxy resin if needed, it is 
also possible to use it in accordance with the above-mentioned copolymerization object. 
[0022] In this invention, in order to adjust the cure rate of this resin constituent suitably, it does not bar 
adding a hardening accelerator. These will not be limited especially if generally used as a hardening 
accelerator of an epoxy resin. As a typical example, imidazole derivatives, its derivative, the 3rd amines, 
etc. are mentioned. 

[0023] Styrene system compound of this invention (HI) They are the low-grade polymer of styrene or 
permutation styrene, and/or styrene addition mold phenols. As a low-grade polymer of styrene or 
permutation styrene, it is the above-mentioned formula (1). It is the thing of the structure shown. As the 
concrete example of representation, it is weight-average-molecular-weight abbreviation. 300-1,000 The 
oligomer of styrene, the oligomer of alpha methyl styrene, the oligomer of bromination styrene, these 
copolymerization oligomer, etc. are mentioned. 

[0024] Or less in two, a degree of polymerization n has the low boiling point of this styrene system 
compound, vaporizes during coating desiccation, and control of the loadings to the inside of a hardened 
material becomes difficult. Moreover, since molecular weight will become large and the viscosity of a 
varnish will become high if 10 is exceeded, coating nature worsens. In this invention, it does not bar that 
little content is carried out in the range in which the styrene compound of the degree of polymerization 
besides these generic claims does not spoil the effectiveness of this invention in this styrene system 
compound. 

[0025] Also when the loadings of a styrene system compound are increased, since fire-resistant 
maintenance is easy, that by which halogenation was carried out is desirable. As styrene addition mold 
phenols, it is the above-mentioned formula (2). It is shown. In order that a phenolic hydroxyl group may 
react with an epoxy group, it is desirable from the point of the vaporization prevention at the time of 
coating desiccation, or the improvement in compatibility of a hardened material. These styrene system 
compound can mix and use one sort or two sorts or more. Below 5 weight sections of loadings are 
[ reduction of a dielectric constant and a dielectric dissipation factor ] inadequate, and it falls [ an 
adhesive property, flammability-proof, and thermal resistance ] above 30 weight sections and is not 
desirable. 

[0026] In this invention, inorganic [ to this resin constituent ] and addition of an organic substance 
bulking agent are also possible in the range which does not spoil an expected property. These are 
common knowledge, and if generally used, they will not be limited especially. As the typical example, 
organic substance powder, such as inorganic substances, such as a natural silica, fused silica, a titanium 
white, talc, clay, an aluminum hydroxide, a mica, a magnesia, a glass staple fiber, hollow glass powder, 
and glass impalpable powder, silicone powder, tetrafluoroethylene, polyethylene, polypropylene, and 
polyphenylene ether, is mentioned. 
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[0027] the solvent (IV) of this invention - the boiling point 100 degrees C or more - desirable - 120 
degrees C or more - it is — this resin (I), this curing agent (II), and this styrene system compound (IE) It 
is the organic compound (good solvent) which dissolves easily. As a typical example, methyl isobutyl 
ketone, toluene, a xylene, dimethylformamide, etc. are mentioned, and it is possible respectively 
independent or for two or more sorts to use it, mixing. Moreover, the boiling point You may use 
together within limits which do not spoil the appearance of the prepreg obtained if needed in the solvent 
of other less than 100-degree C classes. 

[0028] In this invention, it is also possible to add a color, a pigment, etc. to this resin constituent in the 
range which does not spoil an expected property. Moreover, in the range which does not spoil an 
expected property, addition of UV absorbent to this resin constituent, a fluorescent brightener, a 
photopolymerization initiator, an antioxidant, etc. is also possible. These are common knowledge, and if 
generally used, they will not be limited especially. As the typical example, antioxidants, such as 
photopolymerization initiators, such as fluorescent brighteners, such as ultraviolet ray absorbents, such 
as a benzotriazol system, and a stilbene derivative, and a thioxan ton system, and a hindered phenol 
system, are mentioned. 

[0029] This above-mentioned resin (I) This curing agent (II) this styrene system compound (III) And the 
resin constituent which uses this solvent (IV) as an indispensable component is sunk in and dried at a 
base material, and proper It turns B-stage and the prepreg of this invention is manufactured. What is 
used for various well-known electric laminates can be used for this base material of this invention. As a 
typical example of the quality of the material, organic substance fiber, such as inorganic substance fiber, 
such as E, D, S, and Q glass, polyimide, polyarylate, and tetrafluoroethylene, those mixture, etc. are 
mentioned. Although, as for the base material using these, textile fabrics, a nonwoven fabric, roving, a 
chopped strand mat, a surfacing mat, etc. are mentioned by the configuration, an above-mentioned class 
and an above-mentioned configuration are suitably chosen by the application and engine performance of 
a moldings which are made into the purpose, and the mixed use from independent or two or more kinds 
of classes, and a configuration is possible for them by the need. Although there is especially no limit in 
thickness, it is usually 0.03-0.5mm. The thing which carried out surface treatment by the processing 
agent which can use and is represented by the silane system coupling agent, and the thing which 
performed filamentation processing mechanically are more suitable from fields, such as improvement in 
impregnating ability. 

[0030] the resin content in the prepreg after desiccation is the range which is 20 - 90 % of the weight, 
and the amount of sinking in of the resin to this base material should boil the approach of drying to a 
basis for 0.5 - 30 minutes, and carrying out semi -hardening (B-stage-izing) to it in [ sinking in and after 
carrying out coating ] the dryer of 100 - 200 **, etc. - the Li profit ****. It comes to carry out laminate 
molding of the laminate of this invention using the prepreg of above-mentioned this invention. It 
manufactures by specifically carrying out laminate molding of the prepreg of this invention suitably 
with the configuration which has arranged metallic foils, such as copper and aluminum, to the one side 
or both sides by two or more sheet pile and request. 

[003 1] If the metallic foil is used for the electric laminate application, there will be especially no 
limitation. Moreover, laminate molding can apply the usual laminating approach of the laminate for 
electrical and electric equipment, and a multilayer board, for example, a multi-platen press, the 
multistage vacuum press, continuous molding, autoclave shaping, etc. are used for it, and it is 
temperature. 100-200 **, pressure They are 2 - 100 kg/cm2 and the range of 0.03 - 3 hours. Moreover, 
the multilayer printed wiring board which has the insulating layer of a low dielectric constant and a low 
dielectric dissipation factor can be manufactured by being usual or carrying out laminating hot forming 
combining the printed wired board for inner layers which consists of a laminate by this invention 
[0032] 
[Example] 

Copolymerization resin 30 obtained considering example 1 styrene and a maleic anhydride as an 
indispensable component (SMA1000A) Mixed stirring was carried out by the speed mixer until a small 
quantity [ every ] injection and the whole quantity carried out the homogeneity dissolution of the weight 
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section at dimethylfonnamide (boiling point 153 degrees C) at the solvent. Subsequently, 70 weight 
section^ of an alkvlphenol novolak ep oxv resin and the epoxy resin (weight per epoxy equivalent about 
[ 395, 27 % of the weight / of bromine content/, and hydroxyl-group concentration ] LDX4127, 3.5x10- 
4 mol/g, Sumitomo Chemical Co., Ltd. make) which is the reactant of tetrabromobisphenol A, and 5 
weight sections of styrene oligomer (the pico lastic A75 and weight average molecular weight 917, 
product made from U.S. HAKIRESU) were added, and mixed stirring was continued, when it mixed to 
homoge neity, it took out from the speed mixer, and the varnish was obtained. 
< J0033J )this varnish is diluted with a methyl ethyl ketone, and sinking-in coating is carried out t o glass 
J abrics (E glass, thickness 0. 1 mm) -- 150 degree C - for [ 5 minutes - ] 10 minutes - drying - the tuck 
of 45 % of the weight of resin content free j)repregwas obtained, next, this prepreg - seven sheets - 
in piles — up and down — 18-micrometer electrolyticcopper foil ~ in piles — pressure 50kg/cm2 and 
temperature 130 degrees C - 30 minutes - heating - further - The press was performed at 180 degrees 
C for 1 hour, and the laminate was obtained. The result of having measured the physical properties of 
the manufactured double-sided copper clad laminate was shown in Table 1. 

[0034] as example 2 solvent - a xylene - using -- copolymerization resin (SMA3000A) - 43 the weight 
section - Tetrahi Qmobisphenol A diglycidyl ether (Epiclon 152 weight per epoxy equivalent 360 and 45 
% of the weight of bromine content) 4 7 weight sections made from Dainippon Ink Chemistry, and a 
cresol novolak epoxv resin (ESCN220F --) Weight per epoxy equivalent 212, 7 weight sections by 
Sumitomo Chemical Co., Ltd. (average weight per epoxy equivalent of two kinds of epoxy resins 341 
and 39 % of the weight of bromine content), Average hydroxyl-group concentration abbreviation 
1 .3x10-4 mol/g, the phenol novolak resin (2093 hydroxyl equivalent FENO light TD 104, product made 
from Dainippon Ink Chemistry) 3 weight section, The s tyrene-ized phenol (S-4, weight average 
molecular weight 308, Honshu Chemical Industry Co., Ltd. make) 10 weight section, 2-ethyl-4- 
methylimidazole 0.02 weight sections addition was carried out and the varnish was obtained like the 
example 1. This varnish was used, and also the laminate was obtained like the example 1, and the result 
of having measured physical properties was shown in Table 1 . 

[0035] as example 3 solvent - dimethylformamide - using - copolymerization resin (SMA2000A) - 
36 the weight section - Bromine-ized phenol novolak epoxy resin (BREN-S, weight per epoxy 
equivalent 285 and 35 % of the weight of bromine content) Hydroxyl-group concentration Below 

0. 1x10-4 mol/g, 64 weight sections by Nippon Kayaku Co., Ltd., The styrene oligomer (pico lastic A5, 
weight average molecular weight 317, product made from U.S. HAKIRESU) 20 weight section, 2-ethyl- 
4-methylimidazole The 0.05 weight sections were added and the varnish was obtained like the example 

1. This varnish was used, and also the laminate was obtained like the example 1, and the result of having 
measur ed physical properties was shown in Table 1 . 

C jQP36p \ xylenefboiling point 138-145 **) is used as example 4 s olvent. The copolymerization resin 
(SMA3000AMl)weight section , the tetrabromobisphenol A diglycidyl ether (Epiclon 152 Y5l)weight 
section Bisphenol A diglycidyl ether (Epicoat 828 weight per epoxy equivalent 189, product made from 
oil-ized Shell Epoxy ffi)weight section (average weight per epoxy equivalent of two kinds of epoxy 
resins 337 and 39 % of the weight of bromine content) average hydroxyl-group concentration 
abbreviation 1.6x10-4 mol/g and the stvrene-ized phenol (S-4) 20 weight section - 2-ethyl-4- 
methylimid azole 0.03 weight section addition was carried out, and the varnish was obtained like the 
example 1. This varnish was used, and also the laminate was obtained like the example 1, and the result 
of having measured physical properties was shown in Table 1. 

[0037] as example 5 solvent - dimethylformamide - using - copolymerization resin (SMA2000A) - 
40 the weight section - Tetrabromobisphenol A diglycidyl ether (Epiclon 152) 35 weight sections, 
Bromine-ized bisphenol A system epoxy resin (Epicoat 5048, weight per epoxy equivalent 675, and 25 
% of the weight of bromine content) 25 weight sections made from oil-ized Shell Epoxy (average weight 
per epoxy equivalent of two kinds of epoxy resins 491 and 37 % of the weight of bromine content) 
Average hydroxyl-group concentration abbreviation 8.2x10-4 mol/g and styrene oligomer (pico lastic 
A5) 30 weight sections, dimethyl benzylamine 0.05 The weight section was added and the varnish was 
obtained like the example 1 . This varnish was used, and also the laminate was obtained like the example 
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1, and the result of having measured physical properties was shown in Table 1 . 

[0038] Dimethylformamide is used as example of comparison 1 solvent, and it is copolymerization resin 
(SMA2000A). 37 weight sections, Tetrabromobisphenol A diglycidyl ether (Epiclon 152) 25 weight 
sections, Bromine-ized bisphenol A system epoxy resin (Epicoat 5049, weight per epoxy equivalent 
745, and 26 % of the weight of bromine content) Hydroxyl-group concentration abbreviation 18x10-4 
mol/g, 38 weight sections made from oil-ized Shell Epoxy (average weight per epoxy equivalent of two 
kinds of epoxy resins 592 and 34 % of the weight of bromine content) Average hydroxyl-group 
concentration abbreviation 1.15x10-3 mol/g and styrene oligomer (pico lastic A5) 30 weight sections, 
dimethyl benzylamine The 0.05 weight sections were added and the varnish was obtained like the 
example 1. This varnish was used, and also the laminate was obtained like the example 5, and the result 
of having measured physical properties was shown in Table 1. 

[0039] Example of comparison 2 styrene oligomer (pico lastic A5) The varnish was obtained like the 
example 5 except not using. This varnish was used, and also the copper-clad laminate was obtained like 
the example 5, and the result of having measured physical properties was shown in Table 1. 
Example of comparison 3 styrene-ized phenol (S-4) The varnish was obtained like the example 4 except 
having made loadings into 40 weight sections. Except using this varnish, the copper-clad laminate was 
manufactured like the example 4, and the result of having measured physical properties was shown in 
Table 1. 

[0040] As example of comparison 4 solvent, the varnish was obtained like the example 2 except having 
used the acetone (57 degrees C of boiling points) instead of the xylene. Except using this varnish, the 
copper-clad laminate was manufactured like the example 2, and the result of having measured physical 
properties was shown in Table 1 . 
[0041] 
[Table 1] 

Parameter Dielectric constant Dielectric dissipation factor Glass transition Flammability -proof Prepreg 
(1MHz) (1MHz) temperature (degree C) (UL-94) An appearance Example 1 4.0 0.003 210 V0 O ** 2 
4.0 0.004 190 V0 0**3 3.9 0.003 180 V0 O **4 3.8 0.003 180V0O** 5 4.1 0.005 175 V0 O Example 
1 of a comparison 4.60.009 170 VI ** ** 2 4.5 0.010 220V0 O** 3 3.8 0.003 155 HB O ** 4 4.00.004 
190 V0 x Notes 1 : Measure a dielectric constant and a dielectric dissipation factor in an ordinary state. 
2: Glass transition temperature is based on the DMA method. 

3 : The prepreg appearance carried out visual observation and was judged by the following criteria. 
O : the shape of surface type has smoothing and no residual air bubbles. 

**:Itisa****a little [ concavo-convex ] to a front face. It is a **** a little [ residual air-bubbles ]. 

x:surface irregularity ~ many, residual air bubbles - many. 

[0042] 

[Effect of the Invention] The resin constituent by this invention has sinking in to a fiber base material, 
and good coating nature, and it turns out that the laminate for electrical and electric equipment using this 
prepreg shows the engine performance which was excellent to dielectric characteristics, thermal 
resistance, and flammability-proof. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] They are one sort which has two or more epoxy groups in 1 molecule, or two sorts or more of 
epoxy resins, among those, epoxy resin (I) with which at least one sort is bromine-ized The epoxy resin 
curing agent which is the copolymer which becomes considering styrene and a maleic anhydride as an 
indispensable component (II), The styrene system compound (HI) which consists of a low-grade 
polymer of styrene or permutation styrene, and/or styrene addition mold phenols, And the boiling point 
This resin 100 degrees C or more (I) This curing agent (II) and this styrene system compound (IE) 
Prepreg which comes to sink into a base material in the epoxy resin constituent which becomes 
considering a solvent (IV) as an indispensable component. 

[Claim 2] This resin (I) Average weight per epoxy equivalent 25% of the weight or more 500 or less and 
average hydroxyl-group concentration Prepreg according to claim 1 characterized by being below 1x10- 
3 mol/g. [ inner average bromine content ] 

[Claim 3] The percentage of styrene and a maleic anhydride 9: 1-5:5, the acid number 100 - 600 mg 
KOH/g, number average molecular weight Prepreg according to claim 1 characterized by being the 
copolymer which has at least one acid-anhydride radical in 1,000-3,000, and 1 molecule. [ this curing 
agent (II)] 

[Claim 4] This styrene system compound (III) Bottom type (1) And/or, bottom type (2) Prepreg 
according to claim 1 characterized by being the shown structure. 
[Formula 1] 
^ R 1 



(For Rl, in a formula (1), hydrogen or the saturated-aliphatic-hydrocarbon radical of carbon numbers 1- 
5, and R2 are [ the integer of 0-3 and n of the aliphatic series of a halogen or carbon numbers 1-8 or an 
aromatic hydrocarbon radical and m ] the integers of 3-10.) Formula (2) Setting, n is the integer of 1-3. 
[Claim 5] This resin (I) They are B and this styrene system compound (III) about the acid-anhydride 
radical weight of A and this curing agent (II) in the total amount of epoxy groups. Prepreg according to 
claim 1 characterized by being A:(B+C) =1: (0.3-1.5) when the amount of an inner phenolic hydroxyl 
group is set to C. 

[Claim 6] This styrene system compound (IE) Prepreg according to claim 1 to which loadings are 
characterized by being 5 - 30 weight section to the AUW of this resin (I) and this curing agent (II). 
[Claim 7] The laminate for the low dielectric constant which comes to carry out laminate molding of the 
prepreg according to claim 1, 2, 3, 4, 5, or 6, a low dielectric dissipation factor, and high thermal- 
resistance electrical insulation materials. 
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